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A medium has a photochromic layer comprising a polymer resin matrix and photochromic 
material contained in the matrix. Only when temperature of the polymer resin becomes 
equal or higher than the glass transition temperature of the resin, the polymer resin 
allows the photochromic material to undergo change in molecular structure through 
irradiation with light, hence the image recording medium can be developed through 
irradiation with light to the photochromic layer, while keeping temperature of the 
matrix above its glass transition temperature. 

Also claimed is the process for recording image, in which, while keeping temperature 
of the polymer resin matrix of the image recording medium, claimed above, higher than 
the glass transition temperature of the resin, the photochromic layer of the 
recording medium is irradiated with light. 

USE - The medium can be utilised to record image through irradiation with light, 
while keeping temperature of the matrix above the glass -transition temperature of the 
matrix. The recording and erasing can be repeated. Working examples are given for 
polystyrene type resin with stilbene type dye (10/1 in wt . ) coated on white polyester 
support , to give dried thickness of 10 mu m. 

ADVANTAGE - The recorded information on the medium is stable against exposure to 
light at room temperature, and by raising the temperature above the glass transition 
temperature of the medium, erasing and recording can be performed repeatedly. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the image recording medium which used photochromic 

material, and the, image recording method using it. 

[0002] 

[Description of the Prior Art] Although many of information outputs of an electronic-intelligence device originally do not have 
the need for preservation, either, it is printed by printer equipment at a regular paper. It is very uneconomical. Furthermore, like 
conventional LASER beam printer equipment, since it has a high-speed and quality printing performance, it being used 
abundantly at printing of unnecessary ****, and also producing the maintenance for it by high frequency originally, has very 
large futility. 

[0003] The various record methods using the photochromic matter (material) as technology which enables an improvement of 
such a trouble are proposed. 

[0004] The photochromic matter colors by irradiation of ultraviolet rays, a short wavelength visible ray, etc., and repeating 
"decolorization from reversibility" decolorized by irradiation of heating or a visible ray is known. This photochromic matter is 
dissolved in a suitable solvent with a suitable binder, as one of the important application of the, this solution is applied on a 
suitable base material, or it is made the shape of a film without a base material, and a photochromic record layer is formed and it 
considers as an image recording medium. There is the method of repeating repeatedly, and recording and eliminating information 
(namely, picture), such as a character, a sign, and a figure, and using it for this photochromic record layer, and the application to 
various uses is considered. 

[0005] What is characterized by providing the image formation object which prepared the photochromic material layer on the 
base material, the conveyance section of the image formation object concerned, and the optical system for recording image 
information on the image formation object concerned exists as shown in such a record medium as equipment which forms a 
picture at JP,5-42766,A etc. According to this, the process of electrification, development, and an imprint becomes unnecessary, 
there is no ozone generating, and it becomes possible to offer the optical printer which does not need to use articles of 
consumption, such as a developer and a transfer paper. 

[0006] However, since performance improvement of coloring concentration, a coloring life, shelf life, the number of times of 
repeat usable, etc. is behind about the above photochromic record layer itself, the actual condition has yet resulted in utilization 
hardly. For example, since the following photochromic record layer and its information record method were adopted in the 
former, it had various problems. 

[0007] What is shown below is known as the most general information record method. 

[A] Negative original drawing by which the character etc. was transparently extracted from the ultraviolet-rays generation source 
to the non-recorded photochromic record layer () Or ultraviolet rays are irradiated through positive original drawing which the 
character etc. was colored. They are the methods (JP,50-73626,A, JP,5 1-218 19,A, JP,58-37078,A, etc.) of making the portion 
(they being portions other than a character etc. in the case of positive original drawing) corresponding to the character in which 
these ultraviolet rays hit color, and recording negative image) for a positive image in the case of (positive original drawing. 
[0008] However, this record method [A] had a problem as shown below. 

[0009] (1) Negative original drawing or positive original drawing which is different one by one whenever it cannot use 
information record meanses, such as the existing printer, but the contents of record differ had to be prepared. 
[0010] (2) Several minutes - several hours and since it is short, it will become impossible for the coloring life of a photochromic 
record layer to read a character etc. immediately generally. 

[001 1] (3) The shelf life of the coloring picture of a photochromic record layer is bad, for example, when it hits against 
ultraviolet-rays generation sources, such as the sun and a powerful fluorescent lamp, after coloring as a picture, decolorize the 
portion currently colored by irradiation of the light and it becomes impossible to also color the portion which had not been 
colored till then, to lose a lightness difference with a colored portion, and to read a character etc. simultaneously. In short, by 
light, a non-wanting portion colors or it decolorizes. Therefore, considerable cautions needed to be carried out at the method of 
saving after image recording coloring. 

[0012] As a way the part is improvable, what is shown below is known to these problems. Namely, [B] The ultraviolet rays 
which constitute a character etc. from a fluorescent substance segment prepared in the print head are irradiated to a non-recorded 
photochromic record layer. The method (JP,50-16434,A, JP,50-16435,A) of making color this character etc. and recording a 



1 of 5 



3/19/03 3:45 PM 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_eije 



positive image, and [C] As opposed to a non-recorded photochromic record layer After irradiating the whole surface and making 
ultraviolet rays color, they are the methods of scanning a laser beam in forms, such as a character, eliminating this character etc., 
and recording a negative image (JP,58-37078,A, JP,59- 122577, A, JP,5-42766,A, etc.). 

[0013] According to the above-mentioned record method [B] and [C], it is a trouble (1). It is a trouble (2) although improved. 
(3) Sufficient improvement was not made if attached. 

[0014] Moreover, the another record method which used photochromic material is learned. Namely, [D] The methods of 
scanning a laser beam in forms, such as a character, and recording a positive image using the diaryl ethene system photochromic 
material which shows high stability thermally to a non-recorded photochromic record layer, (JP,5-72681,A etc.) [E] After 
carrying out heating reforming of the non-recorded photochromic record layer, it is the method of recording on forms, such as a 
character, by irradiating ultraviolet rays (JP,3- 179343, A etc.). 

[0015] According to a part of concrete gestalten of the record method [D] and the record method [E], it is (1). (2) It seems that a 
trouble can improve. However, since a decolorization reaction advances by the light, although it is stable in the dark place, a 
background colors by sunlight, the fluorescent lamp, etc., maintenance of the picture under such a light is difficult, and the 
photochromic material currently used by those methods is (3). It has not resulted in the improvement in question. 
. [0016] 

[Problem(s) to be Solved by the Invention] As explained above, the decolorization reaction advanced by the visible ray and each 
of conventional record media adapting photochromic material and record methods had a problem in the stability of a picture 
when being exposed to light from the picture reading light sources, such as sunlight, and the bottom of a fluorescent lamp, a 
copying machine. 

[0017] In this way, the purpose of this invention is the above (1). And (2) A problem being not only solvable but (3) A 
non- wanting portion colors by the problem, i.e., light, or it decolorizes, and is in offering the image recording medium and the 
image recording method of a picture after record that the problem that preservation stability is bad is also conquerable. 
[0018] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention person hit on an idea of a 
manifestation and the photochromic record layer which disappears bordering on temperature with the suitable ****** 
competence force, as a result of inquiring wholeheartedly about improvement of a photochromic record layer and its information 
record method, and it found out that the above-mentioned trouble was remarkably improved by the realization, and resulted in 
this invention. 

[0019] this invention is an image recording medium which has a photochromic layer, namely, this photochromic layer It has the 
matrix of a macromolecule resin, and the photochromic material contained in the matrix. It begins, when the temperature of a 
macromolecule resin becomes more than the glass transition temperature of the resin, the macromolecule resin It is the image 
recording medium which can color by carrying out optical irradiation of the photochromic layer, photochromic material 
permitting carrying out molecule deformation, and raising the temperature of the matrix of a macromolecule resin in this way by 
optical irradiation, more than the glass transition temperature. 

[0020] Moreover, the image recording method of this invention is the image recording method of having the process which 
carries out optical irradiation of the photochromic layer of the image recording medium, raising the temperature of the matrix of 
the macromolecule resin of the above-mentioned image recording medium more than the glass transition temperature of the 
resin. 

[0021] Generally, photochromic material is matter which produces change of a reversible absorption spectrum by irradiation of 
light, and such a phenomenon is called photochromism. And the phenomenon which colors by irradiation of light and is 
decolorized in a dark place is called right photochromism, and is in a coloring state conversely in a dark place, and the 
phenomenon decolorized by irradiation of light is called reverse photochromism. Change in a dark place is thermodynamically 
based on the heat return reaction to a stable state. This return reaction is possible also by irradiation of the light of different 
wavelength from the light which causes the first change. Even if there is no irradiation of P (photochemical) type which cannot 
happen easily even if a return reaction raises temperature with heat, and can be started only by optical irradiation for a return 
reaction, and the light for a return reaction, a photochromic compound will be classified into T (thermal) type with which a 
return reaction occurs easily, (if it is got blocked and irradiation of the light for coloring is intercepted). 

[0022] In this invention, as for the matrix (it is also called a macromolecule matrix on these specifications) of the macromolecule 
resin which distributes photochromic material, the size of internal free space changes bordering on a glass transition temperature 
(Tg) (this is for movement of the chain of the high molecular compound which constitutes the matrix to start, when Tg is 
exceeded). By using this phenomenon, deformation of the photochromic material which the macromolecule matrix in which a 
photochromic layer constitutes the layer below from Tg is distributing in it is restricted, and it is fixing so that the reaction of the 
photochromic material concerned may not occur. On the other hand, since movement of the chain within a macromolecule matrix 
starts for the first time in the state where the photochromic layer was heated more than Tg, the space which can deform 
photochromic material is generated and molecule deformation of the material concerned becomes possible, and if light is 
irradiated, it will change to a ****** state. 

[0023] Thus, a coloring state is fixed if it returns to a room temperature, without applying the light which causes a return reaction 
when the photochromic material colored by carrying out optical irradiation in the state of heating is P type. On the other hand, 
when the colored photochromic material is T type, a coloring state is fixed if it returns to a room temperature where the light 
which causes coloring is irradiated. 

[0024] Moreover, a decolorization reaction advances by irradiating the light which returns in the state where it heated more than 
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Tg, and causes a reaction, when a photochromic molecule is P type. On the other hand, when a photochromic molecule is T type, 
natural decolorization is carried out only by heating more than Tg. 

[0025] In short, both, at the temperature of under Tg, even if light is irradiated, a picture is not generated and the existing picture 
does not newly disappear. Therefore, a picture is stabilized and the shelf life of a picture improves remarkably without a 
background's not coloring but the picture section's decolorizing under the light sources, such as sunlight and a fluorescent lamp. 
[0026] 

[Embodiments of the Invention] Hereafter, this invention is explained more to a detail. 

[0027] Dra wing 1 is the type section view showing 1 operation gestalt of the image recording medium of this invention. As for 
this image recording medium 10, the photochromic layer 12 is formed in base material top 1 1 . 

[0028] The photochromic layer 12 consists of a matrix of a macromolecule resin, and photochromic material currently 
distributed in it. 

[0029] Generally, although there are many kinds of photoreaction of photochromic material, as photoreaction of a typical 
organic photochromic compound, SHISU-transformer photoisomerization reaction types, such as indigo, thioindigoes, hemi 
thioindigoes, stilbenes, and azobenzenes, ion cleavage types, such as SUPIRO pyrans, SUPIRO oxazine, and chromenes, valence 
isomerization (annular reaction) types, such as fulgides and diaryl ethenes, and photodimerization types (anthracene etc.) are 
known. In these, in case a ****** reaction is caused by either of the arbitrary light of an ultraviolet region and a visible region, 
what needs a big spatial body product (deformation space) compared with reaction before is used as a photochromic material of 
the above-mentioned photochromic layer 12. Especially, a SHISU-transformer photoisomerization reaction type, an ion cleavage 
type, etc. can also use ** with big molecule deformation preferably a forge fire. 

[0030] Specifically, for example, a SUPIRO pyran system, a fi rigMejs^ejm , an oxazine system, a diaryl ethene system, a 
dihydropyrene system, a thioindigo system, a bipyridine system, an aziridine system, an azobenzene system^ an anthraquinone 
system, a polycyclic aromatic system, a salicylidene aniline system, a xanthene system, etc. can be used as a photochromic 
material. 

[003 1] As a macromolecule resin which constitutes a matrix, in ordinary temperature, there is only free space smaller than 
deformation space required for the decolorization reaction from light of a photochromic compound, and if a glass transition 
temperature (Tg) is exceeded, the high molecular compound which free space spreads and becomes larger than deformation 
space, for example, a polystyrene system resin, a polyvinyl chloride, a polycarbonate, a polytetrafluoroethylene, a 
polyacrylonitrile, etc. can be used. 

[0032] Especially the quality of the material of the above-mentioned base material is not limited, but can use plastic film, such as 
paper and a polyethylene terephthalate, a metallic foil, etc. Even when a base material is transparent and it is opaque, it is good. 1 
[0033] Although the image recording medium of this invention which was illustrated above may be manufactured how, for 
example, it mixes using photochromic material and a macromolecule resin, so that each solid content may become 1/10 by the 
weight ratio, and it dissolves in a solvent, for example, toluene, a methyl ketone, cyclohexanes, or those mixed solvents. On a 
base material, for example, a bar coating irachine etc. is used, and this solution is applied, is dried, a solvent component is 
volatilized nearly completely, a photochromic layer is formed, and manufacture of an image recording medium is completed. 
[0034] Thickness of a photochromic layer is usually set to 1 micrometer - 100 micrometers. By the image recording medium of 
this invention, although photochromic material should just be prepared at least in one side of a base material, it may be prepared 
in both sides of a base material. Moreover, if two or more sorts of photochromic material from which color differs is prepared on 
a base material, a color picture can also be obtained easily. When preparing two or more sorts of photochromic material on a 
base material, various gestalten, such as a laminated structure, mixed structure, and mosaic-like structure, can be adopted. By 
choosing the wavelength of the light for exposure suitably, a color picture can also be obtained at 1 time of an exposure process 
(the so-called one-shot color process used to other record media in this industry). 

[0035] Raising the temperature of the matrix of the macromolecule resin of the image recording medium of this invention more 
than the glass transition temperature of the resin, optical irradiation can be carried out and record of a picture can carry out the 
photochromic layer of the image recording medium. 

[0036] Equipment for that has the light source used for informational record, and a heating means, and can take various 
gestalten. As for the equipment, it is desirable to have the conveyance means of a medium further. 

[0037] The above-mentioned light source is suitably chosen according to the record wavelength to photochromic material. As 
such the light source, laser, a mercury-vapor lamp, a xenon LGT which cut the light of specific wavelength, etc. can be used. 
Moreover, it can also use for the laser equipment of a long wavelength region combining a secondary higher-harmonic sensing 
element. 

[0038] Or energy required for coloring can also be given by irradiating the light of two or more* wavelength simultaneously. 
[0039] Moreover, a heating means can use a scan, a field-like heater, a heat roll, a thermal head, etc. of a heat (infrared radiation) 
beam. 

[0040] record ~ facing — light — the whole surface - exposing ~ heating ~ an image -- like — local — carrying out ~ record — 
you may carry out ~ the whole surface ~ heating ~ light ~ an image ~ you may record by irradiating locally like (refer to the 
example indicated below) 

[0041] Especially the conveyance means of an image recording medium is not limited, for example, can use a conveyance roller 
and a rotating drum. 

[0042] Such a recording device uses photochromic material for the image recording medium, and, unlike the conventional 
Carlsson process, image formation is possible only in the photoreaction process by exposure. Moreover, the image recording 
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medium after record is reusable by eliminating information. Therefore, it is not necessary to use articles of consumption, such as 

a developer and a transfer paper. 

[0043] 

[Example] 

The composition of the equipment for enforcing the record method of this invention was typically shown in example 1 drawing 2 
. In this recording device 21, a pair of roller 24 for image recording medium 10 conveyance is formed in the interior at least at 
the entrance section and the outlet section of equipment, and the guide plate 23 and the record unit 22 for coloring record on 
which the information constituted in written form etc. by the photochromic record layer 12 is made to record (optical coloring) 
are formed on both sides of the image recording medium 10 in the meantime. In addition, especially the unnecessary thing is 
omitted on [, such as an information input unit and a power supply, ] explanation. 

[0044] Using a resin matrix object, for example, a polystyrene system resin, it mixes with photochromic material, for example, a 
stilbene derivative, so that each solid content may become 1/10 by the weight ratio, and the image recording medium 10 
dissolves in the mixed solvent of a solvent, toluene, a methyl ketone, and a cyclohexane. On a white PET base material, for 
example, a bar coating machine etc. is used, and this solution is applied, is dried, a solvent component is volatilized nearly 
completely, and a photochromic record layer with a thickness of about 10 micrometers is formed. This photochromic record 
layer is colorlessness and a record intermediation body surface presents the color of white PET of a base material. 
[0045] The process on which the information constituted in written form etc. by the photochromic record layer 12 by it is made 
to record (optical coloring) is indicated to be the more detailed ** type view of an example of the record unit 22 to drawing 3 . 
the ultraviolet radiation light source 3 1 and the heating printing means 32 (for example, thermal head) prepare in the record unit 
22 -- having -- **** -- the heating printing means 32 « the signal from the image information output section 33 - responding - 
the photochromic record layer 12 - an image -- it can heat like, and the ultraviolet radiation light source 31 is arranged so that 
the photochromic record layer 12 heated at least can be exposed Although this process is simultaneously accompanied by 
irradiation of ultraviolet rays, in order that heating itself may not make the photochromic record layer 12 color and it may change 
this photochromic record layer 12 into the state where coloring may take place by irradiation of ultraviolet rays that is, it is a 
making [ as more than the glass transition temperature (Tg) (it differs according to the kind of macromolecule resin) / into a 
possible state ]-for macromolecule matrix which functions as binder-molecule deformation of photochromic material thing. 
[0046] Next, the macromolecule matrix heated corresponding to the information constituted in written form etc. irradiates the 
light of wavelength from which the photochromic matter starts a coloring reaction to this heating field in the state more than a 
glass transition temperature (Tg). A mercury-vapor lamp, a xenon LGT, etc. are mentioned as the light source used for optical 
irradiation. 

[0047] As mentioned above, the coloring (blue - green) picture according to image information can be acquired by irradiating 
heating and ultraviolet rays 420nm or less to the field according to image information more than the glass transition temperature 
of a macromolecule resin. Moreover, a photochromic record layer is still white, without coloring it, even if the field which was 
not heated receives irradiation of ultraviolet rays. 

[0048] Even if it leaves this photochromic image recording medium that colored for three months under a fluorescent lamp at a 
room temperature, visually, change of quality of image is not seen for a coloring picture. On the other hand, as long as the 
background was also observed visually, it is still white. 

[0049] Moreover, the bottom of the record unit which showed this photochromic image recording medium that colored again to 
drawing 2 is passed. From the light source, it only heats in that case, without exposing in a photochromic record layer. In 
addition, the heating temperature at this time is a value exceeding the glass transition temperature (Tg) of the macromolecule 
matrix which constitutes a photochromic record layer at least. By this processing, all coloring portions are decolorized and the 
whole surface returns to the state of an early white record medium. Processing of this coloring and decolorization is in a state 
almost equivalent to early quality of image, and can be performed repeatedly at least 50 times. 

The image recording medium created by the same method as example 2 example 1 as shown in drawing 1 which has the 
photochromic record layer 1 2 is used. 

[0050] The process on which the information constituted in written form etc. by the photochromic record layer 12 by it is made 
to record (optical coloring) was indicated to be the more detailed ** type view of other examples of the record unit 22 to drawing 
4 . the photochromic record layer 12 in which the picture-like exposure means 41 (for example, laser equipment) and the heating 
means 42 (for example, transparent electrode which consists of thin films, such as a tungstic oxide and tin oxide) are formed in 
the record unit 22, and the picture-like exposure means 41 was heated at least - the signal from the image information output 
section 43 - responding - an image ~ it is arranged so that it can expose like Although this process is simultaneously 
accompanied by irradiation of ultraviolet rays, heating itself is the thing of** which is riot made to color the photochromic 
record layer 12, and makes molecule deformation of photochromic material a possible state by carrying out a macromolecule 
matrix to more than the glass transition temperature (Tg) in order to change this photochromic record layer 12 into the state 
where coloring may take place by irradiation of ultraviolet rays that is,. 

[0051] Next, wavelength from which the photochromic matter starts a coloring reaction to this heating field corresponding to the 
information constituted in written form etc. where a macromolecule matrix is heated more than a glass transition temperature 
(Tg) is exposed. As the light source used for optical irradiation, the gas laser equipment of an ultraviolet region, the laser 
equipment which enabled it to oscillate the wavelength of an ultraviolet region combining a double-precision higher-harmonic 
sensing element to the semiconductor laser and dye laser of a visible region, the laser equipment with which plurality combined 
the laser which can oscillate the wavelength of a visible region so that the energy of an ultraviolet region can be given are 
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mentioned. 

[0052] As mentioned above, the coloring picture according to image information can be acquired by irradiating the ultraviolet 
rays of the field according to heating and image information. Moreover, a photochromic record layer is still white, without 
coloring it, even if the field where ultraviolet rays were not irradiated receives heating. 
[0053] 

[Effect of the Invention] As having explained in full detail above, it is in the state which received exposure of a fluorescent lamp, 
sunlight, etc. at a room temperature since the record layer in which this invention is restricted in a heating state and the ****** 
reaction of the photochromic material by optical irradiation occurs was used, and an unrealizable effect can attain in the record 
medium using the conventional photochromic material that it is stabilized and a coloring picture can hold. 
[0054] Moreover, since the picture is fixed, a coloring life is long. Furthermore, the existing recording device can be used and 
negative original drawing and positive original drawing are unnecessary. 



[Translation done.] 
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